Abstract: Diabetes self-management (DSM) training helps prevent diabetic complications. eHealth approaches may improve its optimal use. The aims were to determine a) acceptability of e-HealthyStrides © (an interactive, Internet-based, patient-driven, diabetes selfmanagement support and social networking program) among Morehouse Community Physicians' Network diabetics; b) efficacy for DSM behavior change c) success factors for use of e-HealthyStrides © . Baseline characteristics of pilot study participants are reported. Of those approached, 13.8% agreed to participate. Among participants, 96% were Black, 77% female; age 569.2 years; education: 44% college or higher and 15% less than 12th grade; 92.5% with home computers. Over half (51%) failed the Diabetes Knowledge Test. Nearly half (47%) were at goal A1C; 24% at goal blood pressure; 3% at goal LDL cholesterol level. Median (SD) Diabetes Empowerment Scale score  3.93 (0.72) but managing psychosocial aspects  3.89 (0.89) scored lower than other domains. There was low overall confidence for DSM behaviors. Assistance with healthy eating was the most frequently requested service. Requestors were more obese with worse A1C than others. Chronic care delivery scored average with high scores for counseling and problem solving but low scores for care coordination and follow up.
D
iabetes is a complex chronic disease that affects one in 10 Americans. African Americans and other minorities bear a disproportionate burden of the disease and its adverse outcomes. 1 Diabetes care is expensive and the condition leads to serious complications including kidney failure, myocardial Infarction, stroke, blindness and limb amputation. [2] [3] There is now strong evidence regarding the benefits of aggressive glycemic control in reducing the risk for and delaying the progression of diabetes complications. [4] [5] [6] However, aggressive glycemic control requires a lifelong adherence to complex lifestyle management involving routine blood glucose monitoring, selfadjustment of medications, nutrition management and a physically active lifestyle. In order to increase diabetes self-management motivation and skills, current research emphasizes patient education and close ongoing support from a health care team. 7 As a result, diabetes self-management education (DSME) has been recognized as a valuable resource that enables patients to actively participate in managing their own care. 8 The Institute of Medicine defines self-management as the task that individuals must undertake to live with one or more chronic conditions. 9[p.57] These tasks include having the confidence to deal with medical, behavioral, and emotional management of their conditions. Self-management is the foundation for achieving optimum glucose control necessary to avoid the complications of diabetes through increasing knowledge and awareness and learning effective behavioral techniques to manage diabetes. 38, 39 Data on the reach of self-management education programs reveals broad variation in attendance at DSME programs. A Maine survey of Medicaid and privately insured patients 10, 11 revealed that only 24% of insured and newly diagnosed diabetics were attending DSME programs and only 3% of all diabetics participated in DSME programs each year. The top reasons for non-attendance broadly classified, related to patient perception, difficulties with class time or content, psychosocial/patient behavioral issues, issues related to the structure and timing of the educational content or those related to the providers. Patients reported challenges with transportation, insurance, or being overwhelmed with fear or the stress of their lives that caused them to prioritize diabetes care lower. Others didn't perceive a need for DSME programs because they felt diabetes was a disease of old people. The educational content was considered by some to be difficult to understand or too much for one time; not specifically targeted to the individual patient's context; or too long. Suggestions were made to expand the format of delivery to alternatives such as the Internet or peer-to-peer learning. Referring provider issues revolved around lack of information among providers about DSME programs and their value; administrative burden of the referral process was sometimes daunting and time pressures of a typical encounter that limit opportunities for discussions about self-management.
Systematic reviews of studies on the effectiveness of diabetes self management education programs [12] [13] [14] [15] [16] indicate that programs have variable effects on outcomes and in different populations. Suggestions to improve effectiveness of DSME programs include providing education in more formats including the use of the Internet; providing avenues for peer-to-peer interactions and using an empowerment rather than a didactic approach with direct involvement of the health care team for accountability. However, studies that reported use of the Internet for DSME reported poor uptake and high attrition especially for programs with follow-up greater than six months.
Healthvault™ and all participants in the study received free Microsoft © Healthvault™ accounts as part of the study.
inclusion/recruitment of patients and practices. Physician practices that belonged to the Morehouse School of Medicine Community Physicians' Network (CPN) who had electronic medical records and were interested in participating in the study were invited to participate.
A lead physician at each participating site was identified to champion the project. This physician identified an employee in the practice, usually a medical assistant, for training as a health coach.
The physicians and health coaches were oriented to the study processes and the e-HealthyStrides © web application and discussion forum. The health coaches were trained and certified using a program designed by the American Association for Diabetes Educators for staff at the point of care of diabetes. Additional training was provided for the coaches on the use of the structured goal setting and counseling tool, and technical training for web access in order to assist study participants. Each coach was provided with a laptop computer for the duration of the study to facilitate their © work. Computers with privacy screens were provided in a suitable location at each practice to facilitate use and access of e-HealthyStrides © for those patients who did not have access to a home computer.
All diabetic patients in each practice were identified using the International Classification of Diseases version 10 27 codes for diabetes mellitus. Letters of invitation were sent to all identified patients. Patients who called to opt out did not receive any further contact. The health coach approached others to solicit their participation. Those who agreed were enrolled consecutively by the health coach at each practice. Patients were included if they were diabetic, over the age of 21 and willing and able to use the Internet for the duration of the study. Participants were excluded if they were precluded from doing so by any insurmountable physical impairment. Eligible participants were mailed a packet with study protocol and informed consent prior to attending a training and orientation day at Morehouse School of Medicine. Participants were enrolled at the training/enrollment day after they reviewed and provided signed informed consent, approved by the Morehouse School of Medicine Institutional Review Board.
Study procedures. The participant orientation process was a four-to-five hour, hands-on process, which occurred at a computer laboratory at the main campus of the Morehouse School of Medicine. It was conducted by the authors (PIP, FO) and health coaches from each practice. Once enrolled, all participants (with or without assistance) created email accounts, usernames and passwords, specific to the e-HealthyStrides webpage from home; how to use their monitors: sphygmomanometer, glucometers, and pedometers to record and upload information to the Microsoft © Healthvault™ database and how to view the data. They were oriented to the curriculum and associated quizzes, use of the discussion forum and how to keep the usernames and passwords safe.
All participants completed several surveys at enrollment: The Diabetes Empowerment Scale (DES), [28] [29] Diabetes Knowledge Test (DKT), [30] [31] Patient Assessment of Chronic Illness Care (PACIC), 32 Consumer Health Information Technology survey (CHITs, a locally developed instrument), and the American Association of Diabetes Educators seven self-care behaviors (AADE7). 26 At the end of the orientation visit, each participant was provided with a sphygmomanometer, glucometer, and pedometer, all of which were universal serial bus (USB) port enabled to directly interface with the e-HealthyStrides © and up load all monitored data onto each participant's Microsoft © Healthvault™ account. Participants were encouraged to access all parts of e-HealthyStrides © as often as they could. Incentives were provided for completion of quizzes at the end of each chapter of the curriculum. Participants were encouraged to upload their data at least once a week for those with home access to a computer and once every three weeks for those needing to go to the physicians' office to upload data. All participants were required to set a self-management behavioral goal and arrange a follow-up call with their health coach for accountability. Coaches were expected to contact each participant at least once per month to review their progress in attainment of their chosen self-management behavioral goal.
Weekly training calls were set up to enable participants to receive on-going help with any difficulties they could be encountering in the early phase of the study. Study personnel and health coaches were available for support of the participants. The study was set up to last for 12 months. Data sources. The data reviewed in this report included responses to surveys (PACIC, DES, DKT, AADE7, CHITs, and an extract of clinical data from the patients' medical records).
Data management. Survey responses were all coded by individual participant identification numbers and exported to excel spreadsheets. Subsequently, data were audited for accuracy and appropriateness and exported to STATA®11 for further data analysis. Scoring criteria. Questionnaires were scored according to guidelines provided by the developers. 26, [28] [29] [30] [31] [32] Scoring was based on completed items or questions. Each item received a score ranging from 1 to 5. An item checked strongly agree received five points; agree, four points; neutral, three points; disagree, two points; and strongly disagree received one point. The PACIC questionnaire (Ques.) has five subscales. 32 The Diabetes Knowledge Test was scored out of 23 for diabetics who used insulin and out of 14 (the first 14 questions) for those who did not use insulin. 30, 31 The Diabetes Empowerment Scale (DES): The Diabetes Empowerment Scale, a 30-item psychosocial self-efficacy scale developed specifically for empowerment-based DSME, contains three subscales addressing patients' management of the psychosocial aspects of diabetes care, dissatisfaction and readiness to change, and readiness to set and achieve diabetes-related goals. The three subscales were calculated as recommended. [28] [29] Consumer Health Information Technology Survey (CHITs): The Consumer Health Information Technology survey was locally developed to assess ease or comfort with computer/Internet use, access to a computer at home and to assess attitudes towards consumer health information technologies.
Responses to CHITs questions were coded as follows: Ques 10, 19, 22-27, 32, 33 (1  strongly agree to 5  strongly disagree); Ques 12, 20 (Rescaled from 1  unable 6  perfectly able); Ques 31 (1  excellent to 5  poor). The resulting value is the average score for that subscale.
Statistical analysis. This report presents a descriptive analysis of the baseline sociodemographic and psychosocial characteristics of participants in the e-HealthyStrides © program. Univariate statistics were generated in STATA for psychosocial, demographic and clinical factors obtained from all data sources. Categorical data was summarized using frequencies and percentages, and continuous data summarized using mean (standard deviation). Output from the univariate analysis was used to generate bar graphs and tables included in this report. Further exploratory analysis to assess effect of psycho-social and demographic variables on clinical outcomes will be described in the future.
The research was reviewed and approved by the Morehouse School of Medicine Institutional Review Board.
© results
Seven of the 10 primary care CPN practices with electronic medical records were approached for participation; five agreed and were initially recruited for participation. Of the two that declined participation; one did not have the staff available at the practice to serve as health coach and the other was already involved in another diabetes study. Of the five practices that agreed to participate; two were unable to continue due to one practice moving locations and the other lacking the support of a health coach to carry out significant portions of the proposed study. This report concern the three practices that participated. We sent out 447 invitations for practice #1; and 119 (26.62%) declined participation; 484 invitations for practice #2 with 173 (35.74%) declining participation; 128 invitations for practice #3 with 60 (46.88%) declining participation. Of 1,059 diabetics, 352 (33.2%) declined participation. Seven hundred and seven (66.8%) diabetics did not respond to coaches, but 206 (19.5%) responded, met inclusion criteria, and were scheduled for training and 146 (13.8%) were successfully trained on the use of e-HealthyStrides © . Figure 10 shows participant flow. We were unable to collect any information about participants who refused to take part in the study. A total of 10 (0.94%) participants dropped out early (four from practice #1; one from practice #2 and five from practice #3. Of this number, six were female; one withdrew due to worsening of her health; and two withdrew because their diabetes was medication-related and had resolved. One participant withdrew because she had experienced a lot of stressful life events and could not cope with being in the study as well. No reasons were provided by the other six participants. 
Demographic Characteristics n141 (%)
Participant Characteristics. Baseline assessment revealed the following about the participants in e-HealthyStrides © as shown in Table 1 : The majority of the participants were female (77%) and Black (~96%). Review of educational attainment showed that only 16% of participants had high school education or less. Nineteen percent of this group had a post-graduate degree and average age was 569.2 years. The majority (n102; 68%) rated their health as average or good, while 32% rated their health poor © or below average. Table 2 shows some clinical characteristics of our study population. Fifty-three percent were not at goal for diabetes control reflected in their glycosylated hemoglobin; only 24% had blood pressure controlled and 25% had evidence of significant microalbuminuria, an indication of early diabetic nephropathy. Goal attainment for lipids ranged from 3-56%. Sixty-one respondents (51%) did not attain a passing score on the Diabetes Knowledge Test.
access and attitudes to CHiTs and internet resources for health. Ninety-two percent of respondents owned or had access to a computer at home. Regarding self-rated ability to use the computer, 9% reported inability to use computers, and 48% rated themselves as above average with using computers. Similarly, about 35% of respondents considered their ability to use consumer health information technologies (CHITs) to be below average and 48% considered theirs to be above average. Responses from participants suggested that only a minority (n11; 12%) would feel comfortable asking their physician for help if they experienced difficulties with using CHITs or Internet resources for health; 28 (31.5%) would ask family for help. Forty-eight participants (51%) would stop using the Internet for health or CHITs if they encountered any difficulties. This was reflected in the low scores on a composite score examining overall attitudes towards use of CHITs Internet resources for health as shown in Figure 1 . attitudes towards diabetes. As shown in Figure 2 -4, overall, median score for diabetes empowerment was 3.930.72 (range 1-5). Examination of the subscales of the Diabetes Empowerment Scale (DES) revealed the following: The respondents scored high for assessing dissatisfaction and readiness to change (median 40.69); and for Patient assessment of Chronic illness Care (PaCiC). Overall, respondents rated their physicians' practices average (3.31.1) for chronic illness care as shown in Figure 5 . The highest scores were in the domains of problem solving /contextual counseling ( Figure 6) ; (median 41.3) and delivery system design ( Figure 7) (median 3.671.1) . The lowest score was in the domain of follow-up and care coordination as shown in Figure 8 (median 31.2) . aaDe7 self-management behaviors at baseline. Participants expressed low levels of confidence related to all self management behaviors at baseline, with all scores below 4 ( Figure 9 ). The lowest confidence was expressed for monitoring (mean score 3.33.58) followed by healthy eating (3.41.57).Among the seven self-care behaviors essential for successful and effective diabetes self-management, 26 assistance with healthy eating was most frequently requested (69% of participants). We examined relationships among baseline glycosylated hemoglobin, blood pressure, lipids and self management skills requested at baseline and found that diabetes control (HbA1c), blood pressure (SBP, DBP), lipids and body mass index (BMI) at baseline varied depending on the skills requested; those requesting assistance with healthy eating (mean HbA1c 7.91.9) and those requesting assistance with taking medication (mean HbA1c 8.82.05) were the least controlled compared with those requesting assistance with being active (HbA1c 6.681.1); and monitoring (HbA1c 6.4.25). Similarly, those requesting assistance 
Discussion
The discussion of findings in this report of the baseline socio-demographic and psychosocial characteristics of participants in the e-HealthyStrides © program must begin with the acknowledgment that only 13.8% of all diabetic patients in the practices agreed to participate in this study. Participants strongly tended to be Black and middle-aged, with diverse educational attainment and good access to computers at home. Despite these resources, a slim majority failed the diabetes knowledge test and in spite of high computer ownership, their self-assurance with Internet use was divided evenly, with one half reporting confidence with using the Internet and consumer health information technologies (CHITs) and the other half reporting an inability or low confidence with using the CHITs.
Overall diabetes control was low, as were control rates for hypertension and lipids. Overall empowerment scores were above average, but scores for managing psychosocial aspects of diabetes were lower than others. Participants' perception of chronic illness care delivery at their physician's practice was average but they scored the level of follow-up and care coordination low compared with support for contextual counseling and problem-solving. Their overall confidence related to self-management behaviors © relevant to successful diabetes management was low. The most frequent requests for assistance were for developing healthy eating habits; those participants requesting this skill were more obese with worse diabetes control than others. Study participants scored the delivery of chronic illness care as average overall with high scores for contextual counseling and problem-solving but low scores for care coordination and follow up.
These findings are important and significant as they clearly define the study population for future inference and generalizability and they provide information that would guide further program development activities.
Our results confirm that this population has a need for self-management skills training based on their confidence levels with self-management skills and inadequate diabetes control. Furthermore, specific areas of need have been highlighted: skills for healthy eating, support for managing psychosocial aspects of diabetes, and resources for follow-up and care coordination at the practice will be emphasized in the program implementation phase. The need for managing psychosocial aspects of diabetes is not usually reported in studies of clinical outcomes of DSME. However, the impact of psychosocial factors on coping and living with chronic diseases in the population in general is known and we speculate that it would have even greater effects on outcomes in minority and underserved populations. As designed, the e-HealthyStrides © program will provide support for managing psychosocial aspects of diabetes by encouraging peer-to-peer interactions on the discussion forum with rich discussions around issues of mutual concern among this population of diabetics.
The participants in this program were similar in their demographic characteristics to the general primary care population of African American diabetics in the Atlanta area. [33] [34] However, access to computers at home and the Internet appear to be greater in this group (over 90%) than previously reported in the general population of African Figure 10 . Flow chart of study participants from each practice.
Americans. 35 Fifty percent of African Americans have Internet access; of those, 93% access the Internet using their computers versus 76% who access the Internet using mobile phones. In our study, 93% reported owning a computer with Internet access however, almost 40% reported below average ability to use the Internet. This is notable since a report on expanding the impact and reach of consumer ehealth tools released by the department of health and human services 36 identified factors such as access, health literacy, ability to use the Internet in a meaningful way ("meaningful use") and behavior related to health information seeking as vital to successful use of ehealth tools such as e-HealthyStrides © . It is a matter of some concern that about half of our study participants expressed discomfort with using the Internet or CHITs and indicated that they would stop using them if they encountered any difficulties. This could lead to attrition and thereby affect the results of our study. The reasons for discomfort with ehealth programs include issues related to self-efficacy with using the program, ease of program use as well as the attitude of the participant to the program. Specific elements in the design of e-HealthyStrides © and our program implementation are geared towards addressing these concerns. We anticipate that the combination of frequent training calls, a familiar health coach, an engaged physician and a detailed interactive training session at the beginning of the study will reduce the likelihood that these negatives will lead to high attrition or failure of uptake of the program. This is supported by Ciminino et al., 37 who demonstrated that participants with low health literacy and inability to use computers were able to persist with use of an ehealth program after a brief training session.
implications of characteristics of our study population for program participation and drop-out. The characteristics of our population (female, educated, positive outlook towards their health) are among those that have been reported to increase likelihood of remaining with the studies on the Internet. 20, 22 Our study also addresses an area of need in that it provides information related specifically to patient psychosocial characteristics associated with engagement in Internet programs for diabetes self-management education. Future analysis of qualitative data from focus groups should provide additional information about the patients who used this program, whether successfully or not.
implications for care coordination and the medical home. This study has identified important gaps that have implications for the ability to effectively coordinate chronic illness care of such vulnerable populations. Future research will evaluate the e-HealthyStrides © application among CPN practices, as a model to improve care coordination and a more patient-centered approach to chronic illness care all of which will help primary care practices to meet requirements for the primary care medical home.
limitations. In this baseline report of psychosocial and clinical characteristics of e-HealthyStrides © , we had a limited sample of participants for whom clinical data were available. In spite of this limitation, we established that this cohort of participants had similar clinical characteristics to other diabetics. However, we may have been limited in our ability to assess relationships between psychosocial variables and our clinical outcome variables.
